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Responsive to communications filed April 1, 2004 

DETAILED ACTION 

During a telephone conversation with Brigitte Echols on 10/26/05 a provisional 
election was made without traverse to prosecute the invention of Group II, claims 10-22, 
35-40 as shown in the restriction action which follows. Affirmation of this election must 
be made by applicant in replying to this Office action. Claims 1-9, 23-34 are withdrawn 
from further consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non- 
elected invention. 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-9, 27-34, drawn a lateral resistivity sensor, classified in class 
324, subclass 347. 

II. Claims 10-22, 35-40, drawn to a combination lateral and propagation tool, 
classified in class 324, subclass 342. 

III. Claims 23-26, drawn to disclosure of a shielding method for a lateral 
resistivity sensor, classified in class 324, subclass 338. 
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Inventions II and I are related as combination and subcombination. Inventions in 
this relationship are distinct if it can be shown that (1) the combination as claimed does 
not require the particulars of the subcombination as claimed for patentability, and (2) 
that the subcombination has utility by itself or in other combinations (MPEP § 
806.05(c)). In the instant case, the combination of Group II as claimed does not require 
the particulars of the subcombination as claimed because a toroidal antenna is not 
required in Group II. The subcombination of Group II has separate utility such as a 
device for measuring resistivity in boreholes with shorter ratholes. 

Inventions I and III are related as subcombinations disclosed as usable together 
in a single combination. The subcombinations are distinct from each other if they are 
shown to be separately usable. In the instant case, invention III has separate utility 
such as a shielded transmission line. See MPEP § 806.05(d). 

Inventions II and III are related as subcombinations disclosed as usable together 
in a single combination. The subcombinations are distinct from each other if they are 
shown to be separately usable. In the instant case, invention III has separate utility 
such as a shielded transmission line. See MPEP § 806.05(d). 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 



Claim 

Claim 37 is objected to because of the following informalities: Line 1 contains the 
claim number "37.". Claim numbers must be placed in brackets, additionally, this claim 
number is redundant. Appropriate correction is required. 



Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



Claim 39 recites the limitation "the insulating mechanism" in Lines 1-2. There is 
insufficient antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 10-15, 17, 19, 22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Sinclair et al. (5428293). 

With respect to Claim 10, Sinclair et al. disclose a resistivity logging tool (MWD 
resisitivity system, Abstract) comprising : 

a propagation or induction resistivity antenna disposed on an elongated tubular 
having a longitudinal axis and adapted for subsurface disposal (CWR system is wound 
axially about the drill collar and operates at 2 MHz (Col. 5, Lines 26-30, 53-60 and Fig. 
2, receivers 15, 25 and transmitters 19, 29, 17, 27) also, high frequency transmission is 
associated with maximum depth of investigation (Col. 2, 19-23)); 

a lateral resistivity sensor disposed in a recess in the elongated tubular (HTR 
system is wound on toroidal forms positioned in grooves and operates at a few kHZ 
(Col. 5, Lines 32-42 and Fig. 2, transmitter coils 16, 26 and receiver coils 14, 24) which 
is associated with shallow depths of investigation (Col. 2, Lines 19-23)); 

and a shield disposed on the tubular to cover the lateral resistivity sensor and 
adapted to prevent electric current flow in the shield in a direction parallel to the 
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longitudinal axis of the tubular near the lateral resistivity sensor (coils are shielded, Col. 
4, Lines 15-24) also, each sensor is sealed by epoxy resin potting (Col. 4, Lines 35-39)). 



With respect to Claim 11, Sinclair et al. disclose the invention as shown in Claim 
10 above, and further disclose the lateral resistivity sensor comprises a toroid (HTR 
system is wound on toroidal forms, Col. 5, Lines 32-42). 



With respect to Claim 12, Sinclair et al. disclose the invention as shown in Claim 
10 above, and further disclose an electrode on the tubular (monitor electrode on the 
mandrel, Col. 10, Lines 38-39). 

With respect to Claim 13, Sinclair et al. disclose the invention as shown in Claim 
10 above, and further disclose that the lateral resistivity sensor comprises an insulating 
base layer (the base layer is understood to be the "donut shaped, magnetically 
permeable core" disclosed in the specification in Paragraph 0009) disposed in the 
recess in the tubular with a toroidal antenna disposed over the base layer (the HTR 
coils are wound on magnetically permeable toroidal forms positioned in grooves, Col. 5, 
Lines 32-35). 



With respect to Claim 14, Sinclair et al. disclose the invention as shown in Claim 
13 above, and further disclose that the toroidal antenna comprises a conductive wire 
disposed over the insulating layer (sensors are formed by loops on a bobbin (Col. 4, 
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Lines 35-39), induction coil sensor loops are several turns of fine wire (induction coil 
reference, www.whatis.com )). 

With respect to Claim 15, Sinclair et al. disclose the invention as shown in Claim 
13 above, and further disclose that the toroidal antenna comprises a toroidal core 
formed from one of a magnetically permeable material wrapped in the tubular recess or 
a ferrite material disposed in the recess (the HTR coils are wound on magnetically 
permeable toroidal forms positioned in grooves, Col. 5, Lines 32-35). 

With respect to Claim 17, Sinclair et al. disclose the invention as shown in Claim' 
10 above, and further disclose that the shield comprises an insulating mechanism to 
prevent electric current flow along the shield in a direction parallel to the longitudinal 
axis of the tubular (coils are shielded, Col. 4, Lines 15-24) also, each sensor is sealed 
by epoxy resin potting (Col. 4, Lines 35-39), epoxy resin is insulating and nonconductive 
(MG Chemicals reference, specifications, Page 2)). 

With respect to Claim 19, Sinclair et al. disclose the invention as shown in Claim 
10 above, and further disclose an electrically insulating material disposed between a 
junction formed between the shield and the tubular (each sensor is sealed by epoxy 
resin potting against corrosive borehole fluids (Col. 4, Lines 35-39), this method shields 
the sensor, which lie in grooves (coils are shielded, Col. 4, Lines 15-24)). 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sinclair 
et al. '293 as applied to Claim 10 above, and further in view of Sinclair et al. (6100696). 

With respect to Claim 22, Sinclair et al. disclose the invention as shown in Claim 
10 above, and further disclose that the tubular is a drill collar (formation properties tool 
is mounted on the drill collar, Col. 4, Lines 45-50). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set. 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sinclair 
et al. '293 as applied to Claim 10 above, and further in view of Sinclair et al. (6100696). 

With respect to Claim 16, Sinclair et al. '293 disclose the invention as shown in 
Claim 10 above, but lack a pressure compensating mechanism in the lateral resistivity 
sensor. 

Sinclair et al. '696 teach a resistivity tool (logging tool for determining resistivity, 
(Col. 1, Lines 6-17) with a shield over the sensor (coils equipped with electrostatic 
shields which are well known in the art, Col. 7, Lines 25-29) and a pressure 
compensating mechanism in a recess in the tubular (spaces in the sensor package are 
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filled with insulating oil to maintain hydrostatic pressure, Col. 6, Lines 26-33) to remove 
high pressure differentials from the sensor package and prevent ingress of borehole 
fluids (Col. 6, Lines 31-33). 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the invention of Sinclair et al. '293 with the shield and pressure compensating 
mechanism of Sinclair et al. '696 to remove high pressure differentials from the sensor 
package and prevent ingress of borehole fluids. 

Claims 20, 35, 36, 38, 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sinclair et al. (5428293) and further in view of Clark et al. 
(4949045). 

With respect to Claim 20, Sinclair et al. disclose the invention as shown in Claim 
10 above, but lack the teaching that the shield positioned over the induction or 
propagation antenna comprises at least one slot filled with an insulating material. 

Clark et al. teach a resistivity tool (well logging apparatus for determining 
formation resistivity, Abstract), which has a shield assembly on the tubular to cover the 
induction antenna (shield is provided on the recess (Col. 22, Lines 42-44), where the 
transmitting antennas are contained in the recesses (Col. 22, Lines 29-32) and the 
shield is a conductive metal cylinder with slots in the axial direction and the slots are 
filled with rubber, Col. 22, Lines 42-55). Clark et al. teaches that the shield is necessary 
to allow the tool to withstand the combined effects of pressure, temperature and water 
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incursion that are particularly severe during drilling (Col. 6, Lines 22-29) and that the 
slots in the shield are necessary to short the current path. 

It would have been obvious to one skilled in the art at the time of the 
invention to shield the sensors of Sinclair et al. with the slotted conductive metal 
cylinder of Clark et al. to provide protection from the severe effects of pressure, 
temperature and water incursion that are present in the borehole environment during 
drilling and to short the current path. 

With respect to Claim 35, Sinclair et al. disclose a method for building a resistivity 
tool using an elongated tubular having a longitudinal axis and adapted for disposal 
within a subsurface formation (MWD resisitivity system, Abstract), comprising 

disposing a lateral resistivity sensor in a recess in the tubular (HTR system is 
wound on toroidal forms positioned in grooves and operates at a few kHZ (Col. 5, Lines 
32-42 and Fig. 2, transmitter coils 16, 26 and receiver coils 14, 24) which is associated 
with shallow depths of investigation (Col. 2, Lines 19-23)); 

disposing an induction or propagation resistivity antenna on the tubular (CWR 
system is wound axially about the drill collar and operates at 2 MHz (Col. 5, Lines 26- 
30, 53-60 and Fig. 2, receivers 15, 25 and transmitters 19, 29, 17, 27) also, high 
frequency transmission is associated with maximum depth of investigation (Col. 2, 19- 
23)); and 

Sinclair et al. shields and protects the coils with a epoxy resin potting (coils are 
shielded, Col. 4, Lines 15-24) also, each sensor is sealed by epoxy resin potting (Col. 4, 
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Lines 35-39)), but lack the teaching of a shield assembly on the tubular to cover the 
lateral resistivity sensor and adapted to prevent electric current flow in the shield 
in a direction parallel to the longitudinal axis of the tubular near the lateral resistivity 
sensor 

Clark et al. teach a resistivity tool (well logging apparatus for determining 
formation resistivity, Abstract), which has a shield assembly on the tubular to cover the 
lateral resistivity sensor (shield is provided on the recess (Col. 22, Lines 42-44), the 
transmitting antennas are contained in recesses, Col. 22, Lines 29-32) and adapted to 
prevent electric current flow in the shield in a direction parallel to the longitudinal axis of 
the tubular near the lateral resistivity sensor (shield is a conductive metal cylinder with 
slots in the axial direction to short circuit the current path, and is insulated on the 
underside of the shield surface, Col. 22, Lines 42-55). Clark et al. teach that the shield 
is necessary to allow the tool to withstand the combined effects of pressure, 
temperature and water incursion that are particularly severe during drilling (Col. 6, Lines 
22-29). 

It would have been obvious to one skilled in the art at the time of the invention to 
shield the sensors of Sinclair et al. with the slotted conductive metal cylinder of Clark et 
al. to provide protection from the severe effects of pressure, temperature and water 
incursion that are present in the borehole environment during drilling. 

With respect to Claim 36, Sinclair et al. and Clark et al. disclose the invention as 
shown in Claim 35 above, and Sinclair et al. further teach that disposing the lateral 
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resistivity sensor comprises disposing a base layer of an insulating material (the 
base layer is understood to be the "donut shaped, magnetically permeable core" 
disclosed in the specification in Paragraph 0009) in the recess in the tubular, and a 
toroidal antenna comprising a toroidal core and a conductive wire wound around the 
toroidal core (sensors are formed by loops on a bobbin (Col. 4, Lines 35-39), induction 
coil sensor loops are several turns of fine wire (induction coil 
reference. www. whatis.com) ), wherein the toroidal core comprises a magnetically 
permeable material wrapped around the insulating base layer (the HTR coils are wound 
on magnetically permeable toroidal forms positioned in grooves, Col. 5, Lines 32-35). 

With respect to Claim 38, Sinclair et al. and Clark et al. disclose the invention as 
shown in Claim 35 above, and Clark et al. further teach that the shield comprises an 
insulating mechanism to prevent electric current flow along the shield in a direction 
parallel to the longitudinal axis of the tubular (the shield is a conductive metal cylinder 
with slots in the axial direction to short circuit the current path, and is insulated on the 
underside of the shield surface, Col. 22, Lines 42-55). 

With respect to Claim 40, Sinclair et al. and Clark et al. disclose the invention as 
shown in Claim 35 above, and Clark et al. further teach disposing an electrically 
insulating material between a junction formed between the shield and the tubular (the 
shield is insulated on the underside of the shield surface, Col. 22, Lines 42-55) 



Application/Control Number: 10/708,926 Page 13 

Art Unit: 2862 

Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sinclair 
et al. '293 and Clark et al. as applied to Claim 35 above, and further in view of Sinclair 
etal. (6100696). 

With respect to Claim 37, Sinclair et al. and Clark et al. disclose the invention as 
shown in Claim 35 above, but lack the teaching of adapting the recess in the tubular 
with a pressure compensating mechanism. 

Sinclair et al. '696 teach a resistivity tool (logging tool for determining resistivity, 
(Col. 1, Lines 6-17) which provides a pressure compensating mechanism in a recess in 
the tubular (spaces in the sensor package are filled with insulating oil to maintain 
hydrostatic pressure, Col. 6, Lines 26-33) to remove high pressure differentials from the 
sensor package and prevent ingress of borehole fluids (Col. 6, Lines 31-33). 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the invention of Sinclair et al. '293 and Clark et al. with the pressure 
compensating mechanism of Sinclair et al. '696 to remove high pressure differentials 
from the sensor package and prevent ingress of borehole fluids. 

Allowable Subject Matter 

Claim 18, 21 objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 4739325, 6671880 B1 as disclosing logging tools with toroidal 
antennas in recesses. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Diane E. Jones whose telephone number is 571-272- 
8453. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1819. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



D. E. Jones 




